Design and synthesis of new bifunctional sigma-1 selective ligands with antioxidant activity.
Herein we report the synthesis of new bifunctional sigma-1 (σ1)-selective ligands with antioxidant activity. To achieve this goal, we combined the structure of lipoic acid, a universal antioxidant, with an appropriate sigma aminic moiety. Ligands 14 and 26 displayed high affinity and selectivity for σ1 receptors (Kiσ1 = 1.8 and 5.5 nM; Kiσ2/σ1 = 354 and 414, respectively). Compound 26 exhibited in vivo antiopioid effects on kappa opioid (KOP) receptor-mediated analgesia. In rat liver and brain mitochondria (RLM, RBM), this compound significantly reduced the swelling and the oxidation of thiol groups induced by calcium ions. Our results demonstrate that the tested compound has protective effects against oxidative stress.